In silico identification and analysis of new Artemis/Artemis-like sequences from fungal and metazoan species.
The Artemis Group comprises mammalian proteins with important functions in the repair of ionizing radiation-induced DNA double-strand breaks and in the cleavage of DNA hairpin extremities generated during V(D)J recombination. Little is known about the presence of Artemis/Artemis-like proteins in non-mammalian species. We have characterized new Artemis/Artemis-like sequences from the genomes of some fungi and from non-mammalian metazoan species. An in-depth phylogenetic analysis of these new Artemis/Artemis-like sequences showed that they form a distinct clade within the Pso2p/Snm1p A and B Groups. Hydrophobic cluster analysis and three-dimensional modeling allowed to map and to compare conserved regions in these Artemis/Artemis-like proteins. The results indicate that Artemis probably belongs to an ancient DNA recombination mechanism that diversified with the evolution of multi-cellular eukaryotic lineage.